Specific desensitization (tachyphylaxis) of the guinea pig ileum to angiotensin II.
Tachyphylaxis to [Ile5]angiotensin II (angiotensin) in the isolated guinea pig ileum was found to be more severe when the Ca2+ concentration or the temperature of the medium were lowered, or when glucose was absent. Incubation with indomethacin or prostaglandin E2 did not affect the onset of tachyphylaxis or recovery from the tachyphylactic state. The angiotensin dose-response curves of tachyphylactic organs were shifted to the right, and the maximum responses were depressed in proportion to the conditioning doses of the hormone. The recovery from tachyphylaxis followed zero-order kinetics and was not affected by Ca2+ concentration or pH. The temperature dependence of the rate of recovery yielded a value of 14.6 kcal/mol for the activation energy in the physiological temperature range. It is concluded that tachyphylaxis results from the tight binding of angiotensin to superficial calcium-binding sites in the smooth muscle cell membrane. Recovery from tachyphylaxis appears to involve displacement of angiotensin by calcium in a process that is dependent on active transport.